Cryopreservation of equine oocytes by 2-step freezing.
Immature equine oocytes were frozen-thawed with ethylene glycol (EG), 1,2-propanediol (PD) or glycerol (GL) in PBS and cultured to assess the rate of in vitro maturation (Experiment 1). Compact-cumulus oocyte complexes were collected from slaughterhouse ovaries and equilibrated for 10 min in the freezing medium containing 10% (V/V) cryoprotectant and 0.1 M sucrose. The 0.25-ml straws, loaded with 10 to 30 oocytes, were seeded at -6 degrees C and cooled to -35 degrees C at 0.3 degrees C/min before being plunged into liquid nitrogen. The straws were thawed rapidly in a 37 degrees C waterbath for 20 sec. The proportions of frozen-thawed oocytes reaching Metaphase II (MII) stage after in vitro maturation of 32 h were 15.8% (EG), 5.8% (PD) and 0% (GL), while 63.3% of the nonfrozen control oocytes matured in vitro. The fertilizing ability of immature and mature oocytes after freezing in EG was tested by the insemination of zona-free oocytes with stallion spermatozoa (Experiment 2). Spermatozoa were preincubated for 3 h with 5 mM caffeine, treated with 0.1 mu M ionophore A23187, and inseminated for 20 h at the concentration of 1 to 2 x 10(7)/ml with 6 to 10 oocytes in 50 mu l of Brackett and Oliphant (BO) medium. Immature oocytes (Group 1) were matured in vitro after thawing and then their zona pellucida removed using 0.5% protease. The zona of mature oocytes were removed immediately after thawing (Group 2) or maturation (nonfrozen controls). The oocytes, which had mechanically damaged plasma membrane or lost by artifact, were not examined for insemination. Significantly more control oocytes exhibited a polar body at the time of insemination (53.5%) than either frozen-thawed immature or mature oocytes (25.8 and 27.3%, respectively). Similar proportion of frozen-thawed and control oocytes were penetrated by spermatozoa (71.8 to 79.1%) and exhibited 2 or more pronuclei (73.6 to 80.8%). The mean numbers of spermatozoa per penetrated oocyte were 1.9, 3.0 and 2.5, respectively, for Groups 1 and 2 and for the control oocytes. These results indicate that immature equine oocytes mature to the MII stage in vitro following freezing and thawing in EG or PD but not in GL. Stallion spermatozoa can penetrate zona-free immature and mature oocytes following freezing/thawing in EG and form morphologically normal pronuclei.